The heart of the cold blooded animal has a characteristic feature of the carbohydrate metabolism as clarified on the isolated bullfrog's heart in the previous papers1,2), which is summerized as follows : 1) The lower blood glucose level but the higher blood lactate level is a normal finding.
2) The cardiac tissue allows the accumulation of glycogen to a very high level.
3) The Crabtreelike effect is observed, i.e., the diminution of the oxygen consumption is induced by addition of glucose into the perfusing blood, while the lactate augments the oxygen consumption.
There is no difference in the effect on the cardic function between addition of glucose and lactate, both of which improve the cardic function. 4) The scope of the oxygen consumption relates to the ratio of the lactate uptake and the lactate plus glucose uptake. Furthermore ELLIS3) showed clearly the characteristic metabolic state of the frog's heart when the observed the reappearance of the inotropic action of cardiac glycoside on the frog's heart treated with fluoroacetate by adding the glucose in the perfusing Ringer solution.
In contrast, the higher glucose uptake and also the higher lactate uptake related to the higher oxygen consumption is common feature of human and dog's heart.4,5) The fluoroacetate treatment blocks the inotropic effect of cardiac glycosides on the cat's papillary muscle6) and on the dog's heart-lung preparation in the adequate glucose supply.7) All of these observations suggest directly or indirectly that the oxydative process is quite dominant in the cardiac tissue of the warm blooded animal, while the powerful enough Embden-Meyerhof system to supply the energy for the normal cardiac function and further for inducing the inotropic effect of drugs flourishes in the cardiac tissue of frog. The arterial blood not only of the hibernated animal but also of the awaken one is quite dark.
Then it can be said that the anerobic condition is not peculiar nor unphysiological for bullfrogs and the heart of this species of animal is a convenient material to know in what extent glycolysis and respiration take part and react in the physi- The effect of sodium fluoride (NaF) and sodium fluoroacetate (FAc) on the carbohydrate metabolism, the cardiac output, the oxygen-consumption and RQ. It is a peculiar feature that the level of pyruvate is definitely high after fluoride is added into the perfusing blood. The higher pyruvate level is found also after the fluoroacetate treatment. In this case the oxydative process is inhibited, the lactate is not utilized and the lactate level actually elevates. Hence the elevation of pyruvate level is an easily understandable sequence. However, in the case of fluoride the lactate level is not elevated and the lactate is still utilized. Then the elevation of the blood pyruvate level should be explained on the other point. Under the inhibitory effect of fluoride on the Embden-Meyerhof system, the accumulation of lactate by hydration of pyruvate does not occur, then the equilibrium in the lactic dehydrogenase equation is shifted to the dehydrogenation of lactate to pyruvate. It will be a principal reason for the elevation of the pyruvate level.
However there is an unexpected result of not so definite significance (P<0.3) on the change of the glucose utilization following 0.01 to 0.02 M fluoride. It brings a doubt whether the fluoride could penetrate through the cell membrane for producing its inhibitory activity. The treated bullfrog's heart with 0.02 M. fluoride is losing its contraction soon after the initial slight enhancement in the nitrogen atmosphere, while non-treated heart keeps its contractile force for over one hour with elevation of the blood lactate level. 0.005 M fluoride has no influence and 0.01 M. shortens the time course to around half an hour. There might be a difference between the inhibitory effects on aerobic and anaerobic glycolysis, however referring the effect on the anerobic condition, it is probable that fluoride in a higher concentration can penetrate through the cell membrane and produces an inhibitory effect on the glycolysis, even if one part would be fixed at the cell membrane as calcium fluoride.
Mg is the indispensable ion for the enzyme activity in the glycolysis and it is understood that the inhibitory activity of fluoride is induced by Mg-fluorophosphate formation.
The concentration of the inorganic phosphate modifies actually the inhibitory activity of fluoride, as MEYERHOF and SCHULZ9) (1938) showed that even 0.1 M. fluoride does not inhibit the glycolysis in the phosphate free medium. Furthermore Mg is also indispensable for the muscle relaxing factor (KEILLY-MEYERHOF'S ATPase) which exists in the endoplasmic reticulum of the skeletal muscle10). Therefore fluoride would inhibit also the muscle relaxation. Although the relaxing factor is not yet purely extracted from the cardiac tissue, it is expected that the grade of the inhibition of the glycolysis and the restriction of the diastolic relaxation should be parallel, when fluoride immigrates inside the cardiac tissue through the cell membrane.
An inotropic effect of sodium fluoride like the cardiac glycoside is observed on frog's hearts (LOEWI)11) and cat's papillary muscle6). The same sequence is found on the bullfrog's heart which is perfused with the blood of the same animal. 
